Assessment of carcass and meat characteristics of Nellore young bulls or dairy crossbred young bulls fed two levels of grass-Convert silage in the rations (400 and 100 g kg -1 of dry matter). Sixteen Nellore young bulls and 16 dual-purpose dairy young bulls (Holstein x Gir and Holstein x Guzerá) with average initial body weight of 378.8±13.8 kg were used. The experimental design was completely randomized with treatments in a 2x2 factorial arrangement. The proportion of silage and the genetic group did not change the percentage of muscle, fat and bone of the carcass. The yield of the primary commercial cuts was not altered by the level of silage. The pistol cut weight was higher in Nellore young bulls compared to dairy crossbred young bulls (125.8 vs. 119.5 kg), while the relative weight of short ribs was higher in dairy crossbreds (11.9 vs. 11.5%). Only the muscle cut of the pistol was altered by silage proportion in the rations, being higher in those with the lowest proportion of grass silage. On the other hand, only the relative weight of flat, rump cap and edible lean trims were altered by genetic group, which were higher in Nellore young bulls. Among the characteristics of the meat, only marbling was significantly changed, being higher in dairy crossbreds fed rations with a lower grass-silage proportion. The genetic group did not alter the other meat characteristics. Nellore young bulls produce carcasses with higher yield of valuable meat cuts in relation to dairy crossbred young bulls. Key words: Commercial cuts. Prime cuts. Meat quality. Rump cap.
Introduction
Feeding costs during confinement can be reduced by the use of high quality forages, which is not always possible because of the potential of agricultural production systems. This has accredited tropical grasses as an alternative food, which requires the amount of concentrate in diets to be increased, and in turn, increases feeding costs (CRUZ et al., 2014) . However, data related to the use of grass silage in the ration of feedlot cattle are still limited, especially regarding the effect on carcass characteristics and beef meat. In general, studies have shown that increasing the proportion of traditional silages (maize and sorghum) in the diet may harm important carcass characteristics (thawing loss, physiological maturity and pistol cut proportion) and meat characteristics (tenderness, texture and color) (SILVEIRA et al., 2009; MISSIO et al., 2010) . However, some studies (CRUZ et al., 2014 (CRUZ et al., , 2015a (CRUZ et al., , 2015b have shown that diets with high concentrate levels did not affect the performance and carcass characteristics of feedlot beef cattle, wherein the higher grass silage content of diets (350 vs. 190 g/kg) reduced feeding cost.
The genotype of the animal is another important factor, since it is a major determinant of the productive potential during feedlot; it also interacts with diets and can determine divergent responses as different dietary energy levels are used. Silveira et al. (2009) found that increasing the concentrate content reduced liquid loss in Charolais young bulls, but not in Nellore young bulls. Menezes et al. (2005) found that subcutaneous fat thickness was not changed in Charolais young bulls' carcass, but this characteristic showed quadratic variation with the advance of concentrate in the ration of Nellore young bulls. According to Putrino et al. (2007) , Zebu are less adapted to high concentrate levels compared to taurine, which may lead to differences in animal performance, carcass, and meat characteristics. However, an incipient number of results are presented in literature in relation to carcass and meat characteristics from animals of different genetic groups fed with high levels of concentrate, making it difficult to establish the most appropriate nutritional strategies for the different genetic groups.
The objective of this study was to evaluate carcass and meat characteristics of Nellore young bulls and dairy crossbred young bulls fed two levels of grass-Convert silage in the rations.
Material and Methods
The study was conducted between June and September 2012, at the Federal University of Tocantins, Araguaína Campus (07º 11' 28'' S 48º 12' 26'' W). Sixteen Nellore young bulls and 16 dual-purpose dairy young bulls (Holstein x Gir and Holstein x Guzerá) with initial body weight of 378.8 ± 13.8 kg and initial age of 24 months were used. The animals were confined in partially covered stalls (16 m²), equipped with feeders and drinkers, containing two animals of similar genetic group per stall. The experimental period was 78 days and the period of adaptation to the facilities and diets (Table  1) The animals were fed at 0800 and 1400 ad libitum, adjusted to allow 10% orts of offered feed (dry matter basis). Animals fasted for 14-16 h were weighed at the beginning and end of the evaluation period. To obtain the average feed intake, feed and orts were weighed daily. Samples of ingredients and orts from each animal and ingredients of concentrates feed from mixture preparations were collected weekly to provide representative samples. The samples were pre-dried in a forced-air ventilation oven at 55°C for 72 h and processed in a Wiley mill with a 1-mm sieve. Subsequently, the food chemical composition was determined and the chemical composition of the rations was calculated (Table 1) . Dry matter and crude protein content were determined according to AOAC (1995) . Neutral detergent fiber content was determined according to Van Soest et al. (1991) . Total digestible nutrients (TDN) was determined according to Sniffen et al. (1992) : TDN = digestible crude protein + digestible neutral detergent fiber + digestible non-fibrous carbohydrates + (2.25 x digestible ether extract). The animals were slaughtered in a commercial slaughterhouse approved by the Brazilian Federal Inspection Service (Serviço de Inspeção Federal, SIF), following a normal slaughter line flow. Slaughter weight was of 473.6 and 479.9 kg for Nellore and dual-purpose dairy young bulls fed with 400 g kg -1 of silage in their ration, respectively. Nellore and dual-purpose dairy young bulls fed with 100 g kg -1 of silage in the rations had slaughter weights of 476.1 and 486.1 kg, respectively. Prior to slaughter, the animals were fasted for 14-16 h. After slaughter, the carcasses were identified, divided in half, weighed, washed, and kept in a cold chamber for 24 h at a temperature varying between 0 and 2°C, and then weighed again after cooling. Fat thickness was measured at the 11th rib with the aid of calipers. The cold carcass weight and fat thickness were of 265.3 kg, 4.2 mm, 262.3 kg and 3.3 mm for Nellore and dairy crossbreed young bulls fed with 400 g kg of silage in their diet, and 267.8 kg, 3.9 mm, and 269.95 kg 4.1 mm for Nellore and dairy crossbreed young bulls fed with 100 g kg -1 of silage, respectively.
The left half of the carcass was separated into primary cuts, with the forequarter separated from the pistol cut and short ribs between the 5 th and 6 th ribs, which included neck, shoulder, arm, and five ribs. Through the rib cut at 22 cm of the vertebral column, the pistol cut was separated from the short ribs, which included the ribs from the sixth rib onward, plus the abdominal muscles. After that, the primary cuts were weighed, and the relative weight of the half carcass was determined.
In the right half of the carcass, the HH section was removed and dissected into muscle, fat, and bone, and weighed to estimate the proportion of each in the carcass (HANKINS; HOWE, 1946) . On the surface of the cranial portion of the HH section, after 30 min of exposure to air, we evaluated the color (1 = dark, 2 = dark red, 3 = slightly dark red, 4 = red, and 5 = bright red), texture (1 = very coarse, 2 = coarse, 3 = slightly coarse, 4 = thin, and 5 = very thin), and marbling (1 to 3 = traces, 4 to 6 = light, 7 to 9 = small, 10 to 12 = medium, 13 to 15 = moderate, and 16 to 18 = abundant) according to the method described by Müller (1987) . After, the longissimus dorsi muscle was packed, identified and frozen at -18 °C. After 30 days, a steak was removed from each longissimus dorsi muscle with 2.5 cm thickness, weighed and thawed on aluminum pans for 12 hours at 4 °C and again weighed to determine weight loss during thawing. After thawing, the steaks were placed in pre weighed aluminum pans and baked in an electric oven until internal temperature reached 70 °C. After that, the steaks were weighed with and without the tray to obtain fluid loss during the cooking process. Shear strength of muscle fibers was determined in steaks which were cooked and cooled for 24 hours at 4 °C. Eight circular pieces were extracted with 1.0 cm 2 extracted from each stake, which were transversely cut to the direction of muscle fibers with the WarnerBratzler Shear machine.
The experimental design used was completely randomized with treatments in a 2x2 factorial arrangement, using eight repetitions. Shapiro Wilk and Cochran & Bartlett's tests were performed, respectively, to evaluate the normality and homogeneity of variances, and whenever necessary, the data were transformed by log 2 . After the assumptions of normality and homogeneity of variances, data were submitted to analysis of variance and Pearson correlation (α = 5%). The mathematical model was represented by: γ ij = µ + τ i + £ j + τ i *£ j + ε ij , where: γ ij = dependent variable; µ= general mean; τ i = silage proportion effect; £ j = genotype effect; τ i *£ j = interaction between silage proportion and genotype; ε ij = experimental error.
Results and Discussion
There was no interaction (P > 0.05) between grass-Convert silage levels and genetic group of animals for the evaluated variables, except for meat marbling. The carcass physical composition was not changed (P > 0.05) by the silage proportion in diets and genetic group of animals (Table 2) , which can be attributed to the similar body weight at slaughtering. The results were similar to those observed by Silveira et al. (2009) and Missio et al. (2010) , wich after evaluating concentrate levels for feedlot cattle found no change in carcass physical composition, which was attributed to the similar slaughter weight. However, it should be expected a higher fat content for the lowest silage proportion, since the higher energy content tends to increase body fat storage (PETHICK et al., 2004) . However, this hypothesis probably did not materialize because of the high proportion of concentrate used, with no energy limitation for the deposition of body fat. 400 e 100 = g of grass silage kg -1 of dry matter of the diet, CV = coefficient of variation; GG = genetic group.
The similar slaughter weight and similar carcass composition among Nellore bulls and the dairy crossbred young bulls were result of similar animal performance. In general, higher animal performance is expected for beef cattle genotypes, because of their specialization for weight gain in relation to dairy cattle. This difference in animal performance alters the physical composition of the carcass due to higher rates of fat accumulation (NRC, 1996) . In addition, dairy breeds usually have lower meat yield than beef cattle breeds, because of lower muscularity and higher internal fat deposition (FERNANDES et al., 2005; ALBERTÍ et al., 2008) . However, those findings have generally derived from comparisons between dairy breeds and European beef cattle or European beef cattle crossbreds. In this respect, in the study of McGee et al. (2008) , the Charolais x Holstein-Friesian crossbred had a higher muscle proportion compared to Holstein or HolsteinFrisian, which stood out for their bone and fat proportions, respectively. Comparisons between dairy cattle crossbreds and zebu, however, do not follow the same logic. This is because of Zebu's lower potential for weight gain and lower muscle proportion in relation to European beef cattle genotypes (LEME et al., 2000; RESTLE, 2001) , resulting in similarities in finishing and muscularity characteristics of carcass between dairy crossbreeds and zebu cattle (ROCHA JÚNIOR et al., 2010) .
The level of silage did not affect (P > 0.05) the weights and primary commercial cuts proportions (Table 2) . These results can be attributed to the similar body development of the animals, a fact evidenced for the similar body weight and age at slaughter. Differently from the present study, Missio et al. (2010) verified an increase of pistol cut proportion with the increase of concentrated content in diets, which was attributed to slaughter age which reduced with the increase in the concentrate level. However, it is worth highlighting that differences in the primary commercial cuts of cattle fed with different forage/concentrated proportions have not been found in diets with high concentrate content (CRUZ et al., 2015a) .
The dairy crossbred young bulls showed a lower (P < 0.05) pistol-cut weight and a higher forequarter proportion compared to Nellore young bulls. These results can be attributed to the different selection objectives applied to the dairy breeds, which seek to increase the ingestion and respiratory capacity. Similar results were obtained by Rocha Júnior et al. (2010) , who found that Nellore had higher pistol cut proportion and lower forequarter proportions in relation to 1/2 Holstein 1/4 Gir 1/4 Nellore young bulls, which can be attributed to the aptitude of the Nellore for meat production. Moreover, Alves et al. (2004) found no change in weight and proportion of primary commercial cuts in carcass of Holstein x Gir young bulls, Holstein x Guzerá or Indubrasil, which was justified by the animal's tendency to maintain balance between its front and hind parts.
Among the secondary commercial cuts, only weight and muscle ratio were altered (P < 0.05) by the silage levels, decreasing with the increment in silage participation in the diets (Table 3 and 4) . The factors of cause and effect determining these results, however, were not evidenced. It is worth mention the incipient number of results in literature regarding the evaluation of secondary commercial cuts, especially in light of silage/concentrate in the rations. In one of the few studies found, Cruz et al. (2015b) reported no change in weight and the proportion of commercial cuts from pistol cut in young bulls fed with different proportions of grass silage in the rations (35% and 19%). It is important to note that some studies have shown that the effect of diets on secondary commercial cuts were consistent only when carcass weight was changed (MIOTTO et al., 2012) . These authors found that the inclusion of babassu mesocarp bran (0, 25, 50, 75 and 100%) in diets for dairy crossbred young bulls reduced carcass weight, which was accompanied by the reduction of tenderloin steak weight, sirloin steak, knuckle and fat clippings. 400 e 100 = g of grass silage kg -1 of dry matter of the diet, CV = coefficient of variation; GG = genetic group.
The weights (kg) of flat, rump cap, and edible clippings were higher (P < 0.5) in pistol cuts from Nellore young bulls in relation to dairy crossbreeds (Table 3) . However, when the secondary commercial cuts were expressed in relation to carcass weight, only the weights for flat and tail of rump were altered by genetic group, and were higher in Nellore carcasses (Table 4) . These results can be attributed to the higher pistol-cut weight observed in this genetic group. The results were somewhat similar to those obtained by Rocha Júnior et al. (2010) , who evaluated the higher value cuts of the pistol cut (sirloin and rump) and found rump weight to be higher for Nellore bulls than for dairy crossbreeds, with no difference in the proportion of these cuts related to the cold carcass weight. Alves et al. (2004) , when assessing full chuck yield, full rump and flat/topside, found no change in the proportion of these cuts in relation to carcass weight between Indubrasil bulls and dairy crossbreeds. 400 e 100 = g of grass silage kg -1 of dry matter of the diet, CV = coefficient of variation; GG = genetic group.
Grass silage proportion in ration and the animals' genetic group were not decisive to change (P > 0.05) meat color and texture (Table 5) . These results can be attributed to the fact that these characteristics are primarily associated with body weight and/or age of the animals. With respect to color, it is due to the amount of circulating myoglobin which increases with the advance of age (OURY et al., 2009) . Texture, on the other hand is evaluated by the granulating shown on muscle surface when it is cut, since the muscle is constituted by a set of clustered muscle fibers fascicles surrounded by a thin connective tissue layer, the perimysium, and young cattle have beef with a finer texture than those of older age (MÜLLER, 1987) . The results were similar to those obtained by Cruz et al. (2015b) , who found no change in color and texture of meat from young bulls fed with different concentrate levels in their diet, which was attributed to similar slaughter age. Moreover, the results of this study were different from those reported by Missio et al. (2010) , who found that meat color and texture benefited from the increase of concentrate level in the diet, which was attributed to reduced slaughter age. However, no literature information was found on the quality of dairy crossbreeds and zebu cattle. In general, we can expect a darker color for zebu meat because of its higher pre-slaughter excitability (MAGGIONI et al., 2012; PACHECO et al., 2015) . Texture changes on the other hand, due to its relation with the animals' age (MÜLLER, 1987) have not been consistent in comparisons between genetic groups of cattle slaughtered with similar weight or age . According to these authors, the effect of diet and genetic group has greater impact on beef texture when the animals' growth curve, deposition of body tissues and carcass physiological maturity are changed. 400 e 100 = g of grass silage kg -1 of dry matter of the diet, CV = coefficient of variation; GG = genetic group.
Dairy crossbreeds meat had higher marbling in animals fed diets with a lower proportion of silage, with no difference observed between genetic groups for the diet with a higher silage proportion (Table  5 ). Marbling variation is primarily derived from genetic factors, followed by age (and/or animal category) and nutrition (PETHICK et al., 2004) . Genetic propensity (selection time), adult body size, and/or maturity type are ways through which genetic factors can lead to variation in meat marbling (PETHICK et al., 2004; RIPOLI et al., 2011) . Zebu breeds usually occupy an intermediate position in relation to British and Continental breeds, while Continental breeds have lower intramuscular fat deposition in relation to British and Zebu breeds (SCHERTZ et al., 2011) . On the other hand, despite some variability in the literature, dairy breeds, such as Holstein, usually have similar marbling compared to British breeds (ALBRECHT et al., 2006) . With regard to nutrition, diets containing higher levels of gluconeogenic precursors generally promote increased intramuscular fat deposition, because this type of fat prefers carbons derived from glucose and lactate, whereas subcutaneous fat prefers carbon derived from acetate and acetyl units (PETHICK et al., 2004) .
Shear force of muscle fibers was not affected (P > 0.05) by the proportion of silage in rations and by genetic group of animals (Table 5) . These results were similar to those obtained by Missio et al. (2010) and Cruz et al. (2015b) , who after feeding different concentrate levels for bulls found no change in shear force of muscle fibers. Moreover, the results were conflicting with those results reported in literature since Zebu breeds are recognized by greater shear force of muscle fibers in relation to European cattle breeds (LAGE et al., 2012) . The lower tenderness of zebu meat is due to the high concentrations of muscle calpastatin, which inhibits the calpain enzyme that is responsible for the softening during postmortem storage. Furthermore, the lower tenderness of zebu meat is related to the greater amount of insoluble collagen (LIMA JÚNIOR et al., 2011) and higher pre-slaughter excitability, resulting in lower available glycogen and lower pH fall during postmortem storage (LOPES et al., 2012) .
The proportion of silage in the rations, and the genetic group of animals did not affect fluid loss during thawing and cooking (P > 0.05; Table  5 ). These results are similar to those observed by Missio et al. (2010) and Cruz et al. (2015b) , who found no change in these characteristics in young bulls fed in confinement with different levels of concentrate in the rations. This was attributed to the similar meat marbling content. It is worth mention, that the presence of fluid in the muscle is because of the water retention capacity of muscle proteins, particularly myofibril, which can bind large amounts of water by hydrogen bonds to the polar groups of proteins. The amount of water decreases as the polar groups are blocked. Thus, when post-mortem glycolysis is faster, a lower pH can be obtained at a higher temperature, decreasing the water retention capacity (HUFF-LONERGAN et al., 2005) . Thus, one can expect greater liquid loss in zebu meat because of the higher consumption of muscle glycogen as a result of their higher pre-slaughter excitability (LOPES et al., 2012) . However, Rocha Júnior et al. (2010) found no change in final pH of Nellore or crossbreed meat (1/2 Holstein 1/4 Gir 1/4 Nellore), what would justify a similar loss of fluids during thawing and cooking, as occurred in this study. Corroborating, Maggioni et al. (2012) , after evaluating meat characteristics of different genetic groups (Nellore, 1/2 Limousin-1/2 Nellore or 1/2 Red Angus-1/2 Nellore) and carcass finishing (3 and 5 mm), found that Nellore meat showed lower water losses during thawing and cooking at the lower carcass finish over other genotypes that showed similarity to these characteristics, a fact attributed to the carcasses pH.
Conclusions
Rations containing up to 400 g kg -1 of grass silage have no major impact on the proportion of commercial cuts or the meat yield of the carcass, with marked losses only for marbling in young Nellore bulls. Nevertheless, young Nellore bulls generate carcasses with a higher yield of noble cuts in relation to dairy crossbreed young bulls independent of the proportion of silage in the diets.
